protein-membrane interactions. Making use of recently developed protocol and assays for the preparation and characterization of asymmetric lipid vesicles, we studied compositionally and isotopically asymmetric proteoliposomes containing gramicidin. Protein incorporation, conformation and function were examined with small-angle x-ray scattering, circular dichroism and a stopped-flow spectrofluorometric assay. Differential scanning calorimetry revealed the effect of the protein on the melting transition temperatures of the two bilayer leaflets, which over time merged into a single peak indicating lipid scrambling. Using proton NMR, we monitored the transbilayer lipid distribution in both symmetric POPC and asymmetric POPC/DMPC vesicles with and without the protein.
Department of Chemistry, Rice University, Houston, TX, USA. Point mutations that preserve the overall fold of a protein can change the stability. Designing enzymes that remain active at severe conditions, such as high temperature or low pH, is just one of the many possible applications of a method that can reliably predict stability changes upon mutation. Experimental measurements of stability changes upon mutation have been collected in databases, and, in this work, we use two different models to predict these changes. The first method is Direct Coupling Analysis (DCA), which takes as input a multiple sequence alignment of proteins that share the same fold and yields a probability model for sequences in that family. This probability model can be used to obtain an Energy function based on the sequence. The second method is the Associative Memory, Water Mediated, Structure and Energy Model, which is a coarse-grained protein folding model that has been used for structure prediction and mechanistic studies of proteins. We show that both models can present good correlations with experimental data in several protein families. This work is partially supported by the Center for Theoretical Biological Physics sponsored by the NSF (PHY-1427654 ) and by the National Institute of General Medical Sciences (R01-GM44557). To leverage fully the possibilities of genome sequencing in diagnosis, we need accurate methods to assess the pathogenicity of mutations. Despite the increasing number of human genomes being sequenced, about half of the variants found in each newly sequenced genome are novel. Thus, we suggest that data-driven methods should be complemented by hypothesis-driven approaches. In particular, biophysical calculations are applicable to a wide range of proteins for which 3D-structures or models are available. We have recently demonstrated that in silico saturation mutagenesis, biophysical modelling and covariation-based calculations can predict the metabolic stability and thus functional levels of protein in cells (Nielsen, et al., PLoS Genetics 2017) . Specifically, we showed that missense variants in MSH2, known to cause hereditary cancer predisposition, lead to folding defects and degradation. These are accurately identified by our biophysical calculations and methods that examine sequence conservation and co-evolution, outperforming traditional predictors. To assess the predictive power of biophysical and co-variation modelling more systematically, we have extended these analyses to a wider spectrum of diseases, from metabolic disorders, to cancer predisposition and diseases of the nervous system. Our findings show that both approaches correctly identify many disease-causing missense mutations across many different proteins. An additional advantage of biophysical stability calculations is that they help identify the molecular mechanism, loss of functional protein levels via degradation, leading also to putative avenues for developing treatments. At the same time, our calculations highlight the need for developing and benchmarking improved predictors of protein stability that are more broadly applicable-including to mutations that involve readjustments of the protein structure-and can deliver accurate results also from homology models. We have therefore also benchmarked existing methods for these scenarios, and developed novel experimental approaches to study protein stability at high throughput using deep mutational scanning.
1006-Plat
Mutant Phenotype Prediction and Protein Model Discrimination using Deep Sequencing Data Shruti Khare, Kritika Gupta, Arti Tripathi. Molecular Biophysics Unit, Indian Institute of Science, Bangalore, India. Studies on fitness landscapes of proteins using single-site saturation mutagenesis libraries aid in understanding the effect of mutations on protein stability and function. Deep sequencing of a single-site saturation library is often employed to exhaustively analyse mutational effects. We analysed a single-site saturation mutagenesis library of the 101 residue E. coli cytotoxin, CcdB. Two mutational sensitivity parameters namely, MS seq and RankScore were derived from the mutational data by considering the phenotype information at multiple expression levels. The MS seq represents the functional effect for individual mutations whereas RankScore denotes overall mutational tolerance of a residue position. The MS seq data was analysed to investigate the effects of substitutions on mutant phenotypes. Active site residues could be identified based on the sequencing information alone. Among aromatic and charged categories, phenotype was observed to be differentially dependent on residue size. Remarkably similar results were observed for two other small proteins, PDZ domain (PSD95 pdz3 ) and IgG-binding domain of protein G (GB1). A model was designed for predicting functional effects of mutations. The performance of the model compared favourably with other widely used computational predictors, SNAP2 and SuSPect as well as to the ProTherm database. The RankScore information was employed in an attempt to solve the decoy discrimination problem. The property of RankScores to correlate well with residue depths in the protein was exploited for this purpose. Predicted secondary structure and model quality information was incorporated into the RankScore parameter to further enhance the performance. Our method selects the native-like models in 80% of the cases in a dataset comprising of models for 163 proteins. We also show that considering this additional information improves model discrimination by mutational sensitivity parameters other than RankScore. Monday, February 19, 2018 199a 
